Low-level bisphenol A increases production of glial fibrillary acidic protein in differentiating astrocyte progenitor cells through excessive STAT3 and Smad1 activation.
The effects of bisphenol A (BPA) on the differentiation of serum-free mouse embryo (SFME) cells, the astrocyte progenitor cells in the central nervous system, were examined. SFME cells were exposed to 10 ng/ml leukemia inhibitory factor (LIF) and 10ng/ml bone morphogenetic protein 2 (BMP2) to increase glial fibrillary acidic protein (GFAP) expression and induce cell differentiation. Various concentrations of BPA (0.1 pg/ml-1 microg/ml) were then added to determine their effects on the cell differentiation. SFME cells were effectively differentiated by LIF and BMP2 in completely serum-free cultures. Cell proliferation following cell differentiation was not significantly affected by low-level BPA. However, GFAP expression was significantly increased in SFME cells in the presence of 1-100 pg/ml BPA. These increases were due to excessive activation of signal transducer and activator of transcription 3 (STAT3) and mothers against decapentaplegic homolog 1 (Smad1) by the low-level BPA.